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(54) METHOD AND APPARATUS FOR INSPECTING FLIP CHIP 

(57)Abstract 

PURPOSE: To be preferable in using for inspection of a 
junction state of a bump joined by a flip chip method, 
eliminate need of calculating complicated image 
information and allow an inspection to be done in a short 
time. 

CONSTITUTION: An X-ray applying means 12 wherein 
an emitting position of X-rays rotates is provided above 
a table 1 1 for mounting a substrate 5. An image 
intensifier 18 and a line sensor 19 are provided 
oppositely to the X-ray applying means 1 2 with a table 
1 1 interposed. Image information having a semi-shadow 
part due to the X-rays is processed by a computer 25 to 
determine whether or not a bump is good. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 




3 A 



(i9)B*H#fFJr (jp) (i2)^M#@f^#S (A) aumwmm** 



#IB¥5-259249 

(43)&WB ¥fi&5^ (1993) 10£8B 



(5Dint.ci. 6 mBm fmmm^ fi 

H 0 1 L 21/66 J 8406-4M 

G 0 1 R 31/26 Z 9214-2G 



(21) 1 

(22) fflJ^B 



#®¥4-58378 
sfftAfr (1992) 3^16B 



Tf03-0O^-C0UO-HP 



t)a 5.20 



SEARCH REPORT 



(71) ItimX 000005223 

^H»;i||l©jttf'MELJi/JNffl4 1 1015#^ 

(72) ^l^# #- 

(72)?§HJ?# 

(72) mwm 

(74)ftgA 



#^;um;niieTe'^isELh/hffl4>ioi5Sflfe 
sea m. 



(54) KgH^O^] ?i) yttyTB&E&t&X&M 
(57) QRB] 

H*&] *k 5 1 1 o±*-fcx^ 

7)V 1 1 £i^T'X8fUiai^g: 1 2 ©K*NHfc>r 
• -f >^>~>:7 7^718 >-t>+M 9 

5o 





1 



\m$mu mmznrz.^mfcj-v'? d) v>n>zf 
o) \zx& d7) tmtvx^tvkmmmsiz^ 

K>Wt>7 (9) <DXm<Dmm*®&?Z>7V y?^y 
y$e£mkX3b^X. 

T--r>v (id z&mvx&*&$&<Dn>y° o> * 

gjA>7 (9) ©±2fJ;9Xigil (1 7) mh-u 
W^>7 (9) ©7k¥»T®£i (9 a) ©t&S5©*MBK35f 

imo^&m (3 1) '**t*immbis». 

KH5L-fcK/t>:/ (9) <D¥&M (3 1) R±*«fc9 

$.^>^»a-»\*>y o) &mi*mT&tmj&rz> 

^t^tt^7'J y ^y^tfciETm 
[§ifcjc9t2] ffi&ftftK (3 1) ©W10l©$ig|S©JfH 

sd^T^©seffi^<D^f^^/^>^ > o) \zxm&$>z>£ 
mfetz z\h&*mt-?z>m$m i lam©? <j y y^y 

[w^3] ^mm-v? (i) a^stufcaas 

(5) d^eS$tU^e^5"-^ (11) ii. 
Wa—'liV (1 1) om\6J3S& 0 Xft (1 7) £HgSt 

LT/t>y o) ©*wMt oa) msmfcsmm 

(9 a) ©HH5<D^#|{C^3i5 (3 1) &&&2lkZ> 

yumm^-Wi a 2) 

msxmfcry? (1) , »R (5) ~BtXSft>~7 (9) 
€MUfcX«*liF«IIWK3aft"r«»Hi¥9: (18. 
1 9) 

MiB&m^g: (is, 19) &r>%^tird$fimmmL 

ftT^-^KjafcUTtWU timmtifry? (1) © 
A*>7 (9) ©&5£¥!fcrr-5¥g: (2 5) fccfcOft^. 

m&Lt^zt zwmt-rz y u y~7Ty~j*e&m. 

[M*S4] MfBXi^MS^g (1 2) a, Xftgirc 
R5itt©^-^y h (2 7) fcfflU, taft©«V^^BJ 

zmam 3 ism©? u y y :/&figBo 

Ht#B5] MI2Xi^MSt#e (12) IS, AMHM 

5\zmtrz>ttm&gt. (15) x^o^it^ 
n*js^TmrfiB/N*>y o) (DTkwmmm. Oa) ©^ 

(3 1) «K^S**±5K2lftaUfcit* 

[0 0 0 1] 

C^g±©f!M#»] u y y^y 7°®&m 

mmmz&Q. ft\zy U y ^y X^Cck 
n^\*>7©^t^©t^KJB^T^&:7U y7"f 

[0 0 0 2] ifi^ Wfa^/hSHtt-fl^-c, teffls 
s 1 e^^w^) m<Dm&*m< vxm^&m 




#gS¥5-2 5 9 24 9 



i©A^^*^y^-rxi*iicJt5t«e)-s»ie5®d^^. n 

^y ^d^B^nTVi-i.. 7 U y X^y Ttt, LSI© 
M/fy V-mZTS—)VWDrt>y° GlSPb, SnfO 

an?**. z«?^;j^flB*^wc*0* ^m. 

[0003] u*>u 7Vy7^y7<Drt>7*e>ffim* 

m< te%\zzonx/^yi%±<Dmm\z&z,zmb&< 

U y y^y y°<Drt>7°m^ WRt#m#&-y 7£<m 

<Dm&zm^&F3iz®MisX^ttsb. ^m^tmm 
x&K), x^^s^s^m^e^a*^^ 

[0 0 0 4] ^tz\x. z\e>yv y7fy70A>7Bi0 
[0 0 0 5] 

20 C6£5fe©8tffi] KHaMeftJL ^fe-T 7 U y y :/© 

>?y°u±;7st. >ym\z±vz>rt>y* 
<Dxmz^xwmTz>o 

[0006] H8tt7'Jy^y :/©# >^-f >y^a 
-fc7.£ifc9rr<50T7&'5. 08 (A) fi^-r-f 
©^ (B) f4#>^-f >^©^iSr^-r. 

[0007] *mfc^yy°i±<nwM2}zmmmM3& 
m&v. mm&3±\z/\>y#-)i-i&wmmimiz 

[0 0 0 8] ffi5il*$nfcll6 <D/\>yn> 

30 y°4t.M&r?z>&ft\zX7xy&7%mf&v. mmz/\ 

[0 0 0 9] 08 (A) Kl7^rJ:5t^ ^mfc^y?! 

<D)\>#nyy'4 £.w&5<w\>yn>y*s 

'^frsnrtR-rs. -r<5£A>^n>:/4<fcA>^ 

-So A>^dJHfWSt» 08 (B) \z.7F&Z:r)\z. # 

m-v i fsmfe^jt'SK 3 \zmi£.znz>. 
[ooio] @9«7U7^7 y©^>5 i 'f >?n\z 
40 m*£-tz>x$& : £wm-*r : £>wx2b&o mm* (a) «. n 

H«r, (B) }i/\'>y9©ra{'/N>^^o^ ; befi8 

(C) ii/t>^9©«d«3i^©THfefcO/havi»& 
©t^^^To 
[0 0 11] 09 (A) \Z^Vtz^O\Z, A*>^9|^± 

-g- (0+a-^-T) «@^d5Mi^UTL*p. 0 

(b) {^-r=k^tcA*>y9^fcm^©vt^EU: (0 



(3) 



•So -tucH (O <D£.o\zn>zf9v>i& &*cx 

[0012] x.\z. a-d^ 
xmrntz* 

[0 0 13] ±j&<D£5fcyV yZf^yZf<D^>^^( > 

m-zjjm* mmmmm\z& s?m xm\z&%jj 
mm&m^*>nTWco u^u m^mmmz^j^m 
-z\mm<Drt>-jvi)^mrQ%-?^ mz&m-?zn>7 jo 

&r>®&?tt&. &8£\zwr%ft®t)^<* n>?<D 

[0014] mz®mvxji>7zw!&?z>}z\z 
xm*m^xn>7(»im$mmxm&&%&-W3fl 
mvx^z. bu oim%&>xm<DmMiz&&m$im®. 
*wm?z>mv&z>o im.^)ui4:\z&r)m%.-£tirc 

If-A 1 3 \t. Z—fy h 1 6 tC$5Jt£*T> 20 

y m 6frzm0^mP£<Dffiwtzxm)*mM-zn 
So -rst, xm0m^>t&*memw&z.ts.^x 
xmmwmm*>n&<, m$mt>i<m<nmm$:mmiz 
-r-5fe«e), xm(Dmm\tfs:^<jmziS:<u^o\z 

[0 0 15] 01 1 i$6&&DXmz&Z>&&jjmD E £M 

?^7*)V*mhVXW®<m.x$>z>n>7'9 zxffim. 

mrnmco^mmzmst^ at'^si) a mz. 
x&zmmv. rt>79<D7kwmmi<Dxmmmm so 

5) o ^tc, sm^smT^bT^w?>^ , om-as 

[0 0 16] 40 

vtz&&m£T:\z, rXTmrntfrnz^-PikistEZiz 
svmz^. d m-mmmvT-? z&xfrznzmmt ut 
%7n?z>rcst>iz, —D(Drt>7<DHim\z$>z>m&<Dftr$ 

itatu «asi^5ijiv^t^pm&^t?fco 
[0017] ^-e, *mffl3J5S3smzm&&zn?z 



5-259249 



SdtSrlWt-rSo 
[0 0 18] 

>acx^fig#tbT#e.nfcBi^'ff^{c t k K>rt>7°<DX 

\z&mv. n>7o±j7&K)xm&miiis> n>y<m. 
¥wm&<Dm$<om$\zjmm<D¥&B% : tt : £>wmffi 

&\zWT,>zfifi>xm&?z> tnittz, 

[0 0 19] g«*B2<Z)»H»i. MKNHBWOfMlM* 
[0 0 2 0] f»3fcB3©2§9§W:, ^#:^<y^^$ 

[002 1] W*S4©^^ B^XS&RUi^gfcJu 

[0022] it*a5<D^f4> tmxmmM^^^ 

*jt<«k5KflWfr*«iB^a**u xt§w>i§at;&# 
w&m^xim&^>7'<D7&mffi&<Dftfflizmm<Dm^ 

[0 0 2 3] 

[ffrH] i»*®10^W{c*5ViT, XfiURUWTOte.k 0 

c:nR3fr*iwi«BKrr*. 

[0 0 2 4] »*«2©^{C*5^T. ¥«?S&<Z>ltS&E> 

[0025] m^m3<Dmm\z^x. 
tzximB.*m?&mf&w&i^<»n>7°<Dmv><mm 
\zmm<Dmv>*&B&$iVttZo 

[0026] m^m4<Dmm\z^x. mm.^-? 
yv\z^n xiftsnsfr a«wa±. Ym<D9-f vvt. 

7^ h^^^ilidi-HJfgt^So 
[0 0 2 7] ft*JB5<D^lC*5V^ tiH&V-C XO/Jn 




5 



[0028] 

2#*6ea£nT^-5. xmmt^mi 2«s^hr-Ai 
h 1 6\zmM^n^-^y vi 6&e>xm 7& 

[0 0 2 9] "r—~J)Vl 1 ^Wv^X.mmi^l 2<D 
K*NUCf;i, X&l 7S^tTCCD-fe>+>-T^^K§ 

D^M§2 0 ^6ma^A*gS2 1 SiT/U 2 2 

{cmen-So /\*x2 2imiii#i^*flHit-r-5^ ; EU 2 

1 ^ft^-tt&fc&GD^-:? 1 6 f£Affi7J$£S 2 4 tc}g 

i&mz-o^T. 02 t*KR9rr*. 

[0 0 3 0] 02 (A) Km>:7°9©7j<Wr®&9 a£> 
JlBt39r^©^itfB!l^3 O^S^bTiiH^bL,^:*) 

o-e^-So mwffi&3 o<Dmz> m^zmmvrcrty? 

Sfc:tr»RD, J ?-tl'=.<D/1>^'9t3«l&^^Stra(ESIa 
*Wl/0>S£*!l5re*<&. Ufo5^T. 02 (A) 

[0031] — tj. 02 (b) \$£mv>n>zr$<Dmm 

fiSftD&^Tt^. ^©W"Sl^c3 0#S&9&^£: 
WeMa&m^T^tS:Z\Hm&K)W&~e$>0* Z\tm<D 

nyzf 9 ea\ waM^^&Tffcstsie 

[0032] 02 (o }mmm3o<m^mmm 

0^^U^N*>^9(D7KWrffi^9 aCl^o^ 

[0033] ±&<Dmmm3 o&wes&xmfflm. 




[0 0 3 4] *^-C«Xi^©fig|tW*S:fie* 

m)mm^mzmwmm^^^n^ ? \z 

[0 0 3 5] 03fa^O-^tJSRWr-50T*-5o 03 
(A) Ktf&fe©X|ft©JIR8t**^U 03 (B) fcjfh 

io [0036] 03 (a) (c^-Tcfc^f^ wmxmm 

jmtmzm<m&^nx^ 0 xmm8m&e>T\zffifr 
nr^uyy-ovA.^ xmmM\z&-?Tm&-ztitzm. 

<DmttM?Z&km3M= (b + c) /bK<fc9ig2 

n-s. ddT, biixm<omm^m^^^<Dm 

[0 0 3 7] 03 (B) «Xi^©^+)--rXFSrS5CtK 

ot*hs£-u&*nb»3 i*wiasn*. ¥^au3 1 

(DmtH=F • c/b{C<fcD3o*n. ^©^SP3 IO 
tttttt. **«)Xi6^!Sd^fcifi^*a-<7)^Mii#J:OH 
/2 09^fe^tn#llCJ!£<^Tti-5o 03 (A) tM 

SU3 KDSP^^fc^B' fii5^0^75^^{^S„ 
[0 0 3 8] 04ttXi^^lfr-5^-y>y hSPJattf 

tu&*£*s?r. prattt^-y^ h 2 7 
s«x^5^it$n?a:^feae). xi^gmw^^tt-s^ 

^0. ^353 1 t'©ti^^^>^:<^. IB 

t^©3 > h 7^ h -rn«, 3 1 ©ft$$ 
[0039] m5texm%m??z>?-7y hie\zm 
Mikm%m^zm&2 j &~c¥&B3 1 ^^^^7^^ 

[0 0 4 0] &Ji<D&o\ZXm<DmMfflz$$iX.Z>Z\£ 
^gP3 1 ©^fl54itS^^3 OCD^^tl^Dt^SJ; 

muthsm^ 3 o zmmttz z. t^-e$-5o l^^o 

[0041] mz, mm&3 0©a73:OSrSSl?fi^: 
<n>tTi-^tC<j;f9S»)WfCS?i&r^?3j*Sr06 <fc* 

\zmm-rz>o z&jm-u^fcnjfmz&v&znrzMYM 




7 



[0 0 4 2] 06 (A) f;m>:/9GDI®§i#^*&&^£ 
tt a ©¥#\ -Tfctt a /20^^^S|5 3 1 tmfoZtl 
^T?¥^3& 3 1 CDHlP(Dfi$ L 0^SJA 

T^-f& o \z. 2 oo^sp 3 1 \z.t>tz.-? -am e.n-5 

9©fe*cfF^ltSSrd. tU /1>y9©¥^3 1© 
i^OSSLS^. ^CDM#?c (d.+a) 

<^ofc^a-{i/N*>^9^±o[)8iraiEgt«i i so-r> ^rs 

[0 0 4 3] 06 (B) \Z7nt^\Z. ny?9 

©Jft/hfft&fiS* d 2 tU A*>^9 £>¥§^ 3 1 OM 
S5CDS$L^7C (d» + a) £r)/Jv£bMB£f£. ^3£*f 

[0 0 4 4] ^0<t5C. 7c (dj + a) ^L<tt (d 
» +a) 17&nKJ&i£^<DA>:/9«^&U£:U 

[0 0 4 5] ^©^fetCct-Sfc. 06 (C) 
Id, A*>^9©P4]KA>iSnBl 0^**«&Kt>A>^ 
Jgl 0©¥85S53 l<mm>&t£*18&i£n> L<tc 

(d> + a) &«V*t$, L>tc (dj + a) i&O, ^ 
m&K> tmfcZft&o 06 (D) K3ftg:3C. 
A>7 9 |^±^^illNf{--#t^:^Tb*^^*i$^) 
^>Jy5?t>, L>tc (d, +a) £ UTfcBfi* D tSBg 

-e-ut, 06 (e> ^T<fc9c. m&z&m 

[0 0 4 6] RJtO^^fc:, 3 1 

[0047] mz. 0 1 {DgmsMizM-zx^oyti&zm 

[0 0 4 8] &mm.£te&7*) 
\z&~3T*mfc^y 7 1 ii^>^ >>fZti£MM. 5 * 
v~7)Vl l±£ttU ®mm.-?&Z>rt>7*9 (0 

8 (b) mm *immmmzmmtz> Ufy^s 
id. xsz, xmmm&i 2^xm^>f9\z 

9, *&5£iii&bT-f;*-5> — f>r->S/7 7"f71 
8KAMU 7-T>ir>+>-l 9lC^nS U5ry^S 



(5) §i?5-25 9 249 

8 

1 2) „ 

[0 0 4 9] 5-f >t >f 1 9 IK ^-i^ • -f >f>y 
77^71 8#>£> 0^*«^M#fC»-r§„ 
»«^»47^-D^»#T?*SfcJeK A/D^^2 01C 

So -?-l/T\ A/D»2 O^e.O^^Wf-^ttH 
1 ifcfrUTAX 2 2 fCA0> 2 3IC 

— t—-?)V 1 ltt^-^26tCj;tpT 

^•y^S 1 4) o 

[0 0 5 0] £CLT!, 1 ©ffcffitilStti^— 

;i^n>ha-9 (0^-trD CiOAa*gl2 4ia 
*$llT(/i-g)fe«e)> n>hT3.-^2 5«^Pii:bT^ 

gc^a (0^tfT) \z%m&m-%>n>zr 
(mm&B&&rz> (xr^^s i 5) o 

i» [0 0 5 1] ^E-UT, Xfy^S 1 1 1'1D> TsJ-y? 
S 1 l^e»X5r>>^S 1 5*HDjlUTftfe0A>ySr^ 

[0 0 5 2] SUiCDipfC, Jf$mM\Z&&7Vy7?- 

y7<Dn>zr<D%mz£.ti\$~ 01 1 tr^-rthsiw® 
mmWiZ sm-c^r * ufy^ss, s 6 #r© i^- 

•So 

[0 0 5 3] 
J» [^Hjo^i*] -B£©#K. m^m 1 

tHB!l^^X|S<D^IK<hUTBf»^UT^fiKU thSO 
««©ri>tra--^K:«t*Wllc*«i:Ua:V4fc«>. Jl 

[0054] IfcftH 2 O^^lC^tlfi, *§m<Dtii&<D 

&z\z&vn>?(Dxm<D^te<^\i£*ftofcjsb, -r^ 
[0055] w^3cD^tcj;n{i> mmm*:xn. 

[0056] ffigmAv&miz&mi. vmmw-f 
so [0057] m&m5<Dmmz£.n\£, xmvmMm® 




9 



So 

ran *ms<o—mffl<Dm&&*'$wz&%o 
[02] itwmmtmi&mzmm-r&m'z&z* 

[03] X«gji^&(D¥^ai5£t&9§^50T&<5o 

[04] vm$&-?v h\z&z>xm<DmM&wm?z> 

0T-5„ 

[05] m^e-AO|5J|E^i-5Xi6SC7)HS»€:lft^-rS 
01?S>-5o 

[06] fhaiM^O^OS^CcfcO^RSO^SrW 

[07] 01 o)mmfc£z^<D^mzm-?yu-^* 

[08] 7 >j >y ^ <y 7©#>^-r >if-?u-tx %mm 
•r-50T*-5<, 

[09] /N*>y®^[i||^H / g-r'50-CS>'5<, 

[010] timfDxmsmtz&zmtmiSi&wmrzw 
[011] ^fefeox^is^s^jii^-r^D-^ 

[##©lfc9i] 

[02] 




#M¥5-2 5 9249 



l *m#fry7 

4. 8 i\y#ft>~J 

5 SIR 

9 A*>7 

9 a *Wfffi# 

1 0 

1 1 

1 2 XggMM^g 

1 3 tf— A 

^ 14 *3fc3-r^ 

1 5 mm^. 

1 6 h 

17 XB 

18 ^f^-i>"f>r»77'f7 

19 5-f>fe>it 

2 0 A/D^&§§ 
2 1 BK&Ujg« 
2 2 A** 

2 3 

20 2 4 Affi^SB 

2 5 3>tfj.— ^ 

2 6 ^E— 9 

3 0 fHB3£*« 
3 1 

[04] 



0/2 o/Z 




(C) 



(9) 



[07] 



S11-* 



X 8 JR It 



S15 A 



(10) 
[01 0] 

A3 

-14 



(11) 



¥m¥-5-2 5 9 24 9 



mi 1] 



S1~^ 










X IS 


R It 


53-^ 
















55-^ 




r 












S6 A 





